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Ufc 1 ] 

R 1 R z 



OR 3 

t^JB^XttT^SSr^L ; RK R 6 , R\ &.tfR 8 fi 
**t€H4ft4K:**JR-f, Ci-6 7;\»*Ji>m, 7 PA'S, 



(so intci. 8 mimn 

C 0 7 D 493/10 
GO IN 21/64 

21/78 

31/00 
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[ft 1 ] T«E©-tt5t : 
Hkl] 

R 1 R z 




i:*iIfXlJ7v'-'H^L ; R 5 , R 6 , R 7 , RlfR*a 
[ff*«'2] R3S.ufR^s*^*tt?4fi:(c**S^X{i 

Ci-6 T/U^r>'L'*yl'/}<=^ST-fo>9. R 5 , R<\ R\ 
[S*«3] |f*«lXI4 2(C|E«0^tl^#tf- 20 

Hfc2] 

R" R 1Z 




[it*, R 11 £.t*R 12 t±SV>[^-g-LT7^=yUS±W 
PSlLfcffi:S^SSrJfM-rS-N=N-NR 19 - (3;?, R 19 ft 
Tk^Jl^, Ci-.s T;u*/uS, Xttg&£L<H:*lg& 

ySS-O 5 - bngwffl^:b-t!:£:^L ; R 13 Rl?R u II 
^tt^?*55l(C7k^i!l^X»iTv'/l'S^^t ; R 15 , R 
16 , R 17 , &I/R 18 a^^UM.mz.^mW^. Cue 

t/w*a-s, rv^m. juz^vfym+ZTii-r] xm 

§ix5^^i„ 40 

[stages] -^g^roaij^ffiT-fcoT, (i) it 

Xg;&tf(2) ±!EX@(1) t£:fc^-C£/?SH-Si?!#94 
[0 0 0 1] 

[0 00 2] so 
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mtftMVox-hz N02- * N03- fcajrrswwwfc*' 

[0 0 0 3] «;ttf, NO 7^#^£;*-/V®Ht:Lfci: 
#fc*4i-5*»«:ffJffl-f-Sft^|8*fe(PalBer. R.M.. 

etal.. Nature, 327, pp. 524-526, 1987) . *=*r->^ 

tr y(02Hb)^-ft:$^T±C5nietHb 
? r-Zl'Srffi^S^ife (Kelm, M. , et al., Circ. Res. 

66, pp. 1561-1575. 1990). %®$:8M\Z.&l,&/vX'Wk 
itZfrZ k # ^tb5®eET-S*-f-5*jfe(Shibuki , 
K. , Neurosci. Res. 9, pp. 69-76, 1990; Malinski, T. , 

Nature, 356, pp. 676-678. 1992). RTfi?\)—xB.& 
ffi(Green, L.C., et al., Anal. Biochem.. 126, pp.13 
1-138. 1992)fc£a*ftSfW*:frifci: L-C*Pt>ix-C^6 

OMR* L/C » Fffl #8* r*ffK*a»60T^ , o- 
f-12. NOJ , pp. 42-52, 3.N0tf>a'J£i£, Slf^ft*. 

i?*;nr a -tt^fT ; Archer, S., FASEB J.. 7, pp. 
349-360. 1993), 

[0 0 0 4] ^y-^RJ6«fef4, -Kftti7^A^ 

BWk*nT±C5 N02- ict^^ry^^A^k-g-^t 
/u*ja»aojei-5 t©-ctt<tv^, #sijft=gg^e» 

(Stainton, MP. , Anal. Chem., 46, p. 1616. 1974; Gr 
een, L.C., etal., Anal. Biochem., 126, pp. 131-13 
8, 1982) K5 -^^(Sawicki, C.R. and Scaringell 
i. F.P., Microchera. J.. 16, pp. 657-672. 1971)T' NO 
3- £ NO2- (-j1tEL-CS'JST'#5^ kt>>t>. -ffltg. 

[0005] ^v-^Rf&mkmm^ no 2 - srttwi-s 

w t in J: "9 -BWka*Sra^1-*fc»©Kllli: UT2.3- 
v^7 5/ t7^ l^V(2,3-diaminonaphthalene)/!i s *Pib^ 
T^S. roWItt, ®H4&frTT' NO2- i5J&LT£ 
%^.mmXh^-ty9V^Y3T-/-)V {{tm%: 1- 
[H]-naphtho[2.3-d]triazole) ^^th (Wiersma.J. 
H., Anal. Lett., 3, pp. 123-132, 1970) . 2,3-v : T5; 

j-ry^vvk N02-©RJS^KovNTtt#»WMt 

* it-Cast), El£(4 pH=2 WTT*fttig<itfTL, W®. 
TT-(4^5^aKT'^T-r5(Wiersma. J.H., Anal. Le 
tt., 3. pp. 123-132, 1970; Sawicki. C.R., Anal. Let 
t., 4, pp. 761-775, 1971). Lfcfttmfrtt p 

H=10£A±-e*'b»*J:<tt3t«r35i-S(Damiaiil 1 P. and 



3 




(3) 



Burini.G., Talanta, 8, pp. 649-652, 1986)» 

[0 0 0 6] ^cD2,3-v ? T5:/^7^U>SrfflV>5— tik 

y-^SJ^fe^Jt'<T50~100 fflfti««*-Cfc5tV^5 
#^&5(Misko, T.P., Anal. Biochem. 214. pp. 11- 
16, 1993) , £<0#&l4WaiJfciai* , aflf*:&!! 

3b5 0W±(£O^T, ^tattt DOJIN News, No. 74, 
Information N0<O$!|£ftlg : 2,3-Diaminonaphthalen 
e. «StettHfcfcW*Bf»ff, 1995) o L^Lfci* io 
-»ft«*SffTtt4<*©»fk«-Cib* NO2- £ 

NOz- ©SJ6Sr»BM4T(pH-Z SIT) t'ffpi 

[ooo7] jfeawAftT-e-BMta**: 

*fc5£&, fcffK*****' Kffrg-fc («*.«PTI(rt»* 

It^WLfc, £fc. ^©SlSSrJSfflLfc-SWtSilf 
[0 0 0 8] Lt>>Lt£tfitb x 2,3-i?TS.;i-y?\syi: 

fflV^±fEO#j£T'«:. S#«>ftHJfc*5V*T 370-390 

£3R © mm, *?mMk ■» ? * - v * % *t s ^ fig<± a* *> o 

fc„ -75, 2,3--77?/t7^uyg*liW^i 
[0 0 0 9] 
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[0 0 10] 

f£ M)7 , /-/l'Sli^ 495 nm SS<73ft^ftOS!i®Jfe 
tc«t 9 515 nmS«©av^3tSr38-f5<0-C, JUffl©** 

[0 0 11] +ftt>-h*%m\*> 7Ewa(I): 
[ft 3] 

R 1 R z 




{^mM.i-xn7'>^m^^ ■, r 5 . r 6 , r\ s.t/R 8 ti 

t<DT?fo5 0 r©»W©»*U^ttlRlcJ:iitf, R 3 ^ 
R 4 is-tix^tuaiSc^SIS^XttCi-* T*'*fl'1ifl'i£~ 
;i>mx-3bV ;RK R 6 , R 7 , ^t5R 8 ^^r^tt34S!:K7K* 

giJo««^J:tutf, ±IEft-a-^^^tf-SEftg*S!lSffl 

[0 0 12] **M©$bK:»J©ffi«fcJ:iitf, 
TlSO^dl): 
[it 4] 

R 11 R 12 





(4) 



P&Lfc&mi-S&I^5-N=N-NR 19 - (5£«f> % R 19 tt 
jJcSglS*, Ci-is 7/i^/uB, Xf±BJj|j£L<li«ttHfe 
7 7^^/HS:*t) T**$tv5£^*1-K XfiR" 
S.T/R' 2 f47^-/um±roP^Lfc{4fi(cami-5T$ 
</ h p U ; R' 3 &tfR u (4 

^^m3455:l-**E^XtiT->/uS^*L ; R 15 , R 
16 , r» , S-tfR 18 fi^ix^ft&Scfc**!*-?, Ci-s 
T/l'^i, Til /US, X(4^oyvJ!g^$r^1-] T*^ 

±ntf. R' 3 RxfR" tf%ti*?tvlkiuz7k%m*xii*c 10 

i-6 T /^J^1o JVifs=-/vmX'h *) ; R 15 , R 16 , R 17 , 

[ooi3] $ t->fc*%w<D%i<nim\z£. t) , -mts. 
mnmfe-xmx'h^x, a) -testa) t-^^ns^-g- 

•trrlMkWik'RJK***!*; (2) ±1EX® 
(l)»c*sv^^i1-5SC(II)©ft-&*S:*mi-«XSS: 

[0 0 14] 

[*MOHJfi©»«] -t«B-«5t(I) (CjoVMT, R'Jttf 20 
f^©7U — /'WS^g^bfcCi-e TA^A-a (77^* 

A^a) /i^WSrtms, *WiSi»^*5v>T# 

Ci-6 T^dr/uSttft^Xtt^ 

^A-a. n-7°ntVUS, 77*p f/USs n-^fvP 
£, .sec-7*7VU£» tert- 7*7VUaft ^SrJ8V>3 C t # 

[0 0 15] R»Rtffi<tt:-tix-?ixaSit!:**«-f-XH:T 

S, ^L<l4-^7^u*/^n^S^t*©Ty-^>'U 40 
JJ?-/US ; XteT-fe^A-a, ^nft=/i'I < 7*9 J 4 

fc5^iA5»*L<, R 3 5.T/R^5*^7K^^-Cfc5 

[0 0 16] R«, R<\ r\ 5:^R 8 »4-?:tt^3SS:(-7k^ 
ffi*. C1-6 T/W^r^Ss Ty/l'SCCHa^H-CHz-) , X« 

J:^^*^ i[*W-T-T*>5ri:as»*UV\ RK R<\ R 7 , so 
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RmHi*ti?ftM$.K*.mi%*x&iM.mmi-x-$3Z> z. 

t * L v \ **L-e*i© 7 m =/HR±{C*3 (7 5 R 5 

r 6 s mmz.RTRm^o^ii.m-tmm^ti^^K 

[0 0 17] ±IE©5£(II)K*3V v t\ Rii S.OtR'2 US 

3-n=n-nr 19 -xtr^f. r 19 tt**^. 

Xtt#ft*©Ci-i8 TATA'S (#*b<ttCi.6 7A-* 

fcCi-e 7;u*^SSr*-f. 7!)-/i'tft7/i'^StL 
T»4, 08x.HU ^>v?yUS, 7i*f/Pi, a*7* 

7*/^# : ^r->'<>•^^S'iif5^fflv^2,r tifiVSZ. * 
fc, R' 1 S^r'z i47==/PS±roP^bfcffiS{-gtfe 
-TST^ 7 25.^= hnSroa^-g-t)-ti:Sr*L, R" X 
f4R 12 ©Vi"*ti»-*tt:T Lx &2Ni= h a 

S^^1-„ R" XttR 12 5 / Sfi^g^T-feo 

XhX^iK mz-tf, Ci-is T/w^S (»SL<»4C 
1-6 TVt^/uS) ^±E(-lftKbfctt^L<l4«Sg^ 
T y -A'&tfSfi&LfcCi-e T^=¥/L'S^i:*<DS^S$r 1 
IB^LTV^t ±V\ 47c, T-lr^ua, hV7fr*a 

v- y A'S* if OT/K¥^ y ^CO^S?:* LT 

[0018] R" &U?Ri" H-tn^*l4ttStK**«^-X 
I4T->^£^^1-, T-Wi'Si: ItB, 

^r/ua, t47-7^*y^=/i'a^if©T y — /u 

*yU7j<=>»ua ; XI4T-fe^/wa, 7*p f^yua> 7*^ 
^t^T-t5 0 R' 3 5.15R' 4 #aScm**JK-¥-Xtt7-fc 

f/HT&sr t^*u<, R 13 a«*fc*« 

[ 0 0 1 9 ] Ris , rw , R" , ji^^^H® 

^W^-Sr^i-c ^oyyff t LT(4, 7ySI^ % 

t^Ift?fc5rJ:WiU\ R 15 , R 16 . 
R 17 » fi.t/Ri8 as^^-PixSRic^TkSUiR^-XttaHWK^ 
tfc5ii:^JL< 1 R 15 SUtR 16 *s*fc**lK-?-C 
*>S*\ X(4*('ffi^JS^ Xh <Q , R 17 S.15R' 8 
**W-?--efc5ii:iSff*Uv\ ■€rtb^ti,(D7^-/u« 
±jc*srt-5R ls RI^R 16 x Mtf^R 17 fi-t/R 18 ©Slfefit 
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[0 0 2 0] ±!5<755£(I) ©{k^&tf5t(II)rofl2£fc 
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5. ^(II)-e^$tL5^^ro5*>. R" &tfR 

[0 0 2 1] 
[fc5] 



20 



30 



40 



50 




50 
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ioo23] ±ib* A^o-iRWftRw k %mm<D 

Mc#tt1SlWi:&®+Z>Zk\z£'0. 3S(i) fttf5t(ll)fc: 
^-fr^Ci:(C«t>3, SIS#H:5S;(I) Xt*a;(II)fcS£<* 



50 



rost(l) fttf5£(ii)T*S;h-Sfc£*f±iffl*fctt2fi 
«±©*£4&lR*^L-C^.5»S-#ife3. got. H® 

<D&n<Dft¥g<&&. *^»tt«:©ffi*wja-&*, 7-fe 
a. 3WS9J©a;(i) RtJ«;(ii)T«*ix5fl:-fr* 




13 

ioo2 4] 7**vir<f>mmm±. 

x.=./i,)-Q-k Kt3dr->-3H-^-f-VxV-3- ^V] iLt 

#?§ n <z>«5ia * ii r 1 1> a i-sft? $ 

ftJ;5„ fc*>\ ±E3C(I) &.T*£(ii), fttfCiiB** 

[0 0 2 5] *38W©*(I) '^aSiiSfc-frtttt,- 4M4 
5£(II)<Dffrg^b (fcfc'U R" £.tfR lz tfEWOl&^-L, 

(I) •^JtSixSftl'&ftSflettv *tfe£rt-Tt-:fc^T495n 

ftv>as, jhia*(ii)o{k-&*r±ian:*frTiti3v>T«4!> 

T»W^ft3t (emission: 515 nm) ^fgl-SteRSrlTLT 
^5. lot, SC(i) ■e*Stt5^'fr««:^«W« , f-^ 

10 0 2 6] Sot, *»91fcJ:!>«{fc£;fta-BMfcS 

fc*^SttT*(ii)©ffr&«fr£j*3-fi\ *(ii)©fc 

Wife! iv^fflfitt, fcttk £4^ 

5, ±eR£tt:#* L < tt«f» tt*fl=Tfcfr 5 - i 

t, mx.it. P H 6.0~8.0©«H, #*L<t±pH 6.5~ 

7.8 <DVm. <fc 9 if £ L < (4pH 6.8~7.6 W&BT-fT? 

[0027] ftts, stfl) <Dit-&®<noh#mW i ftt& 

mm+x-hnt&m*. p h# s~8S*«>niiT«iSESrii 

^$HTR 3 RO«R 4 ^7Kmm^O^-g-^^^.x.5^ N £ 
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a»6*»#fc**fc#ffl3ft5rJ:#fcv\ ^oT, R 3 
LTtfJB-CfcSKsK M&AA£K*ftofl£KK (R 3 
y^t LTt^ffl-Cfc*. 

[0 0 2 8] S3t©»^tt, f£*4Mil©ft*MS#jfcfc 
»CTfr5 Zk&XZZ («flx.tf, Wiersma, J.H., Ana 
1. Lett., 3. pp. 123-132, 1970; Sawicki, C.R. , Ana 
1. Lett., 4, pp. 761-775. 1971; Damiani, P. and Bur 
10 ini, C, Talanta, 8, pp. 649-652, 1986; Daniiani, P. 

and Burini, C, Talanta, 8, pp. 649-652, 1986; Mis 
ko, T P., Anal. Biochem. 214. pp. 11-16. 1993 K¥ 
©TUfT*fr#RB) . **Wo-iMk«*8ISfci8V^-c 
14, m&ftt LT 495 nm &j£©3t£H?.tt U 

515 nmSMro^Srai^-t-^riioW* Ll\ r<Di 5 

[0 0 2 9] 

20 »±, ±IEO-»fl:**Oll«*:»3WiO#aETKfToT 

V\ Jr**sY\Y&mk LT(4 N-0. S-0. jP-0?fciftMlt 

jxtf#t(aesti*v>ii^ PTI0(2- 
4,4,5,5- rh7/fM^/i'V-l- ^-dr->/U-3- 
30 ^-=3r->K: Maeda, H. . et al . . J. Leuk. Biol., 56. p 
p. 588-592, 1994; Akaike, T. , et al., Biochemistry, 
32, pp. 827-832, 1993) £fcf4-*:©P^{fc (PTI0cO7i 
s/wSop-ffifc^/u^dfV/wS^gix^ti^*/^^^ 
PTIOftf) , M7i=;^7^mt-f K. 

[0030] ±iao^-dE--> K-fk-g-^jro 5 PTIO RTf 

Znmmfc (WitHtA/Kf^S^TIOftif) (4#IC$fiL 

S (^^tfifett^^tt. Organic Chemicals Catalog. 3 
40 2, 1994 *ifJc|Ett$^TV^5) . ftib\ ^=¥-> K{tg- 

± 9 »* L< ttl0~20*t t^OtXffcS: fc * s »* 
Lt\ ±#&.&t£H<DmfeX*lt. «^I^10~20m*^ 

i«««H£'>ft^i:aiJg«*i«teTi-5»^is*>9 , 
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mzmm-t £ r t lv\ raEf*io-25 t coi&&® 

[0 0 3 1] 

[H»J] J^T, J: 5 $ feKJWM&fc 

ritt4v\ 306011** " DAF- 1 M tei?<Dik<&m%lt±$Z 

Ml 10 

2.3- v^^-6- ^hPT^y^SMfU «7k 
ft»ia*-CT-fe^WkLT3-T-fe K-4- 
^r^uy^lt ^fcWfeSUfc 

yu-ettttJ. £&L1t3-T± hT * K-4- = Fd7^i« 
fc 0 tgflfcfrttEff£Lfc*. aaEK***ft^^uySr 20 

=• hPT^y^t, 4-Tir hT ^ K-5- = Fp 

[0 0 3 2] M2 : DAF-1 <OW& 
3-T-fe hT 5 K-4- ^hPt*7^8iU/;^/- 

-tSSTttlO 'Cfcfiiofc. »e>ixfc@fr^0.6 N 

W&ixfcT -;;^hP ^yu^-uir^ ^Sr*^-C«fc<k^ h 

[0 0 3 3] 3-75Z-4- - h p > (3-am 

ino-4-ni tro-3 ' , 6 ' -dihydroxy-Spi ro [ isobenzofuran- 1 
(3H) ,9'-[9H]xanthen]-3-one) 
C20H12N2O7, F.W. 392.316 

'H-NMR (300MHz, DMSO-de) 8 6.38 (d, 1H, J = 8.6); 40 
6.56 (dd, 2H f J = 8.6,2.4); 6.66 (d, 2H, J = 2.4); 

6.80 (d, 2H, J = 8.6); 7.96 (s, 2H) ; 8.35 (d, 1H, 

J = 8.6); 10.18 (s, 2H) 

3.4- ^7^/7^Ut'fy (DAF-1: 4,5-diamino-3' , 
6' -di hydroxy- Spirof i sobenzof u ran- 1 (3H) ,9'- [9H]xant 
hen]-3-one) 

C20H14N2O5. F.W. 362.322, 

m.p. 300t:£Jl±, 

MS (EI) (m/z) M + 362 

1 H-NMR (300MHz, DMSO-de) 6 5 .01 (s, 2H) ; 5.88 (s, 2 so 
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H); 6.05 (d, 1H. J « 7.5); 6.52 (dd, 2H, J = 8.6, 
2.4) ; 6.60 (d, 2H, J = 2.4) ; 6.64 (d, 2H, J= 8.6) ; 

6.78 (d, 1H, J = 7.5); 9.97 (s, 2H) 

[0 0 3 4] m 3 : DAF- 3 <7}$£5£ 
M2tmm^LX DAF-3£Ki£Lfc 0 
6-7^7-5- — Yny)Vjr\st<< Is (6-amino-5-nitro- 
3 ' , 6 ' -d ihydroxy-Sp i ro [ i sobenzof uran- i (3H) , 9 1 - [9H ] x 
anthen]-3-one) 
C20H12N2O7, F.W. 392.316 

1 H-NMR (300MHz, DMSO-de ) d 6.40 (s, 2H) ; 6.56 (dd, 
2H, J = 8.6, 2.4); 6.71 (d, 2H, J = 2.4); 6.72 (d. 

2H, J = 8.6); 7.22 (d, 1H, J = 8.6); 8.38 (d, 1H, 

J = 8.6) ; 10.18 (s, 2H) 

5,6->*7S / 7 frit l** 4 > (DAF- 3: 6,7-diafluno-3' , 
6' -d ihydroxy-Sp iro[ isobenzofuran- 1 (3H) ,9'- [9H]xant 
hen]-3-one) 

C20H14N2O5, F.W. 362.322, 

m.p. 220-230t:, 

MS (EI) (m/z) M + 362 

1 H-NMR (300MHz, DMSO-de) 6 3.80 (s, 2H) ; 5.58 (s, 2 
H); 6.53 (dd, 2H, J =8.6, 2.4); 6.62 (d, 2H, J = 
8.6); 6.65 (d. 2H, J = 2.4); 6.79 (d, 1H, J= 7.9); 

7.07 (d, 1H, J = 7.9); 10.01 (s, 2H) 

[0 0 3 5] M4 : DAF- 2 <E>Kig 

4- 7th7$K-5- ~ b*mfc7*J\o&k WfrisJ- 
/uSrffl^T, «2t|RI«^LTDAF-2 SrSKSLfc. 

5- 7^/ -4- =- h uyfr^rU±^f s (5-amino-4-nitro- 
3' ,6 ' -di hydroxy- Spiro[i sobenzof uran- 1 (3H) ,9' - [9H]x 
anthen] -3-one) 

C20H12N2O7, F.W. 392.316 

1 H-NMR (300MHz, DMSO-de) 6 6.58 (dd, 2H, J = 8.6, 
2.2); 6.63 (s, 1H) ; 6.65 (d, 2H, J = 2.2); 6.75 
(d, 2H, J = 8.6); 7.92 (s, 2H) ; 8.49 (s, 1H) ; 10.1 
7 (s. 2H) 

4-7^7-5- -hn7^tl/t>fy (4-amino-5-nitro- 
3' ,6'-dihydroxy-Spiro[isobenzofuran-l (3H) ,9'- [9H]x 
anthen] -3-one) 
C20H12N2O7, F.W. 392.316 

1 H-NMR (300MHz, DMSO-de) 5 6.55 (dd, 2H, J = 8.6, 
2.2) ; 6.65 (d, 2H, J =2.2) ; 6.74 (d, 2H, J = 8.6) ; 
7.59 (s, 1H); 7.73 (s, 2H) ; 7.74 (s, 1H) ; 10.12 
(s, 2H) 

[0 0 3 6] 4,5-v J 7?/7/^Ut>fy (DAF-2: 5,6 
-diamino-3 ' ,6' -dihydroxy-Spi ro[ isobenzofuran- 1 (3 
H) , 9 ' - [9H] xanthen] -3-one) 
C20H14N2O5, F.W. 362.322, 
m.p. 240-250t:, 
MS (EI) (m/z) M + 362 

1 H-NMR (300MHz, DMSO-de) 5 5.00 (s, 2H) ; 5.58 (s, 2 
H); 6.07 (s, 1H); 6.52(dd, 2H. J =8.6. 2.2); 6.60 
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(d. 2H, J = 2.2); 6.60 (d, 2H, J = 8.6); 6.89 (s. 
1H); 9.99 (s, 2H) 

[0 0 3 7] M 5 : DAF-4 RV< DAF-6tf>§£i£ 

3- Ti? bTl K-4- — h &Mfc7 9 jV&h\-9 nuW 
/W/-/u£:ffll>T, 092 &tfDAF-6 

S-T^y^- ^hP^PP7/Utl/t^fy (3-amino- 

4- nitro-2" ,7 ' -dichloro-3' ,6' -dihydroxy-Spiro[ isobe 
nzofuran- 1 (3H) ; 9' - [9H]xanthen] -3-one) 

C20 Hio CI2N2O7 , F.W. 461.200 10 
1 H-NMR (300MHz, DMSO-de) 6 6.41 (d, 1H, J = 8.6) ; 
6.87 (s, 2H); 7.03 (s,2H); 7.83 (s, 2H) ; 8.36 (d, 
1H, J = 8.6) ; 11.23 (s, 2H) 

3,4-v ? 7;;v ? ^PP7/Utl/t^y (DAF-4: 4.5-dia 

mino-2' ,7 '-dichloro-3' , 6 '-di hydroxy- Spiro[isobenzo 

furan- 1 (3H) , 9 ' - [9H] xanthen] -3-one) 

C20H12CI2N2O5 , F.W. 431.216, 

o.p. 240 < CT*|»U6*> 300 TCT]B»*i* 

MS (EI) (m/z) M + 430 

1 H-NMR (300MHz, DMSO-de) S 5 . 14 (s, 2H) ; 5.97 (s, 2 20 
H); 6.12 (d. 1H, J = 7.7); 6.68 (s, 2H) ; 6.81 (d, 
1H, J = 7.7); 6.85 (s, 2H) ; 10.97 (s, 2H) 
[0 0 3 8] 6-T S /-5- - hP^PP7/^W 
1/ (6-amino-5-nitro-2' ,7 ' -dichloro-3' ,6' -dihydroxy 
-Spiro[isobenzofuran-1 (3H) ,9' - [9H] xanthen] -3-one) 
C20H10CI2N2O7, F.W. 461.200 

1 H-NMR (300MHz, DMSO-de) 5 6.60 (s. 2H) ; 6.93 (s, 2 
H); 6.93 (s, 2H) ; 7.22(d, 1H, J = 8.6); 8.40 (d, 1 
H, J = 8.6); 11.17 (s. 2H) 

5,6-^7 5; i/? uvyjvjru^j y (DAF-6: 6,7-dia 30 

mino-2 ' , 7 ' -dichloro-3 ' , 6 ' -d i hydroxy- Sp i ro [ isobenzo 

furan- 1 (3H) , 9 ' - [9H] xanthen] -3-one) 

C20 H12 CI2N2O5 , F.W. 431.216, 

m.p. 190-215*:. 

MS (EI) (m/z) M + 430 

1 H-NMR (300MHz. DMSO-de ) 6 4 .06 (s, 2H) ; 5.74 (s, 2 
H); 6.61 (s. 2H); 6.84(d, 1H, J = 7.9); 6.89 (s, 2 
H); 7.10 (d, 1H, J = 7.9); 10.97 (s, 2H) 
[0 0 3 9] 0(6 : DAF-5 <E>$5i£ 

4- Tir VT^ K-5- =■ FPi*7^/uSt4-^nPU/ 40 

5- T ^ J -4- shP^p'P7^Ut^V (5-amino- 
4-nitro-2' ,7' -dichloro-3' ,6 ' -dihydroxy-Spiro[ isobe 
nzofuran- 1 (3H) .9 ' - [9H] xanthen] -3-one) 

C20 H10CI2N2O7 , F.W. 461.200 

1 H-NMR (300MHz, DMSO-de) 6 6.66 (s, 1H) ; 6.89 (s, 2 
H); 6.91 (s. 2H); 7.96(s, 2H) ; 8.48 (s, 1H) ; 11.11 
(s, 2H) 

4-7^7-5- — hni/^pnyyU^-Uir-f> (4-amino- so 
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5-nitro-2' ,7'-dichloro-3' ,6'-dihydroxy-Spiro[isobe 
nzofuran- 1 (3H) , 9 ' - [9H] xanthen] -3-one) 
C20H10CI2N2O7, F.W. 461.200 

1 H-NMR (300MHz. DMSO-de) 6 6.9 (br. 2H) ; 6.91 (s. 2 
H); 7.63 (s, 1H) ; 7.77(s, 2H) ; 7.86 (s, 1H) ; 11.07 
(s, 2H) 

[0 0 4 0] 4 1 5-v ? 7S/v ? ^Pn7/^Uir>f> (DA 
F-5: 5,6-diamino-2' ,7* -dichloro-3' ,6'-dihydroxy-Sp 
i ro [ isobenzofuran- 1 (3H) , 9 ' - [9H] xanthen] -3-one) 
C20H12CI2N2O5, F.W. 431.216, 
m.p. 215-220^. 
MS (EI) (m/z) M + 430 

1 H-NMR (300MHz, DMSO-de) 5 5. 12 (s. 2H) ; 5.69 (s. 2 
H); 6.12 (s, 1H); 6.63(s. 2H) ; 6.85 (s. 2H) ; 6.93 
(s, 1H); 10.96 (s, 2H) 
[0 0 4 1] 0IJ7 :DAF-2 DA<D$£it 
094Ti#fcDAF-2 SrjRBHrS'* ASr^tfT"fe h~ MJ/u 

w«*u ia*o«^»*rtt*Tii»iB*a-ea» 

4.5- ^7; J y^U±^>i^T±V— b (DAF-2 DA: 

5 . 6- diamino-3 1 , 6 ' -bis (acetyl oxy) -Sp i ro [ isobenzofur 
an-l(3H) ,9' - [9H] xanthen] -3-one) 

C24 Hi8 N2O7 , F.W. 446.404, 

m.p. 110-120^, 

MS (EI) (m/z) M + 446 

1 H-NMR (300MKz, DMSO-de) 6 2.27 (s, 6H) ; 4.68 (s, 2 
H); 5.16 (s, 2H); 6.19(s, 1H) ; 6.92 (dd, 2H, J = 
8.6. 2.2); 7.00 (d. 2H, J = 8.6); 7.12 (d. 2H, J = 

2.2); 7.15 (s, 1H) 
7C*##f :C, 64.57; H, 4.06; N 6.28. Found: C, 64. 
27; H, 4.16; N 6.18. 

[0 0 4 2] 098 : b V TV—frfc<DWk 

EEe*Lfc. MSrv/y^^7A^PvF^77^ 

3A-7/U*ls±J>bVT^-Jl' (DAF-1T: 3".6"-di 

hydroxy- Spiro[ [4 ' ,5' :4,5]triazoloisobenzofuran-l (3 

H) ,9" - [9H] xanthen] -3-one) 

C20H11N3O5, F.W. 373.318, 

m.p. 30CFC£k± t 

MS (EI) (m/z) M + 373 

1 H-NMR (300MHz, Acetone-de) 6 6.60 (dd, 2H, J = 8. 
6, 2.4); 6.77 (d, 2H,J = 2.4); 6.77 (d, 2H, J - 8. 
6); 7.23 (d, 1H, J = 7.7); 8.43 (d, 1H, J =7.7); 
9.05 (s. 2H) 

Ex. 493 nm - Em. 521 run 
[0 0 4 3] i t ^yjV^TU±>(> bl) 7/— )\o (DAF-2 
T: 3' ' ,6' ' -dihydroxy- Spiro[ [4' ,5' :5,6] triazoloisob 
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enzofuran-l(3H) .9* [9H]xanthen] -3-one) 

C20H11N3O5, F.W. 373.318, 

m.p. 300^ W±, 

MS (EI) (m/z) M + 373 

1 H-NMR (300MHz, Acetone-de) 5 6.59 (dd f 2H, J = 8. 
8, 2.4); 6.72 (d, 2H.J = 8.8); 6.75 (d, 2H, J « 2. 
4); 7.68 (s, 1H) ; 8.56 (s. 1H) 
ffi^ftS Ex. 491 run - Em. 513 nm 

[0 0 4 4] 5,6-7/l/tl/t>f yHITy-^ (DAF-3 
T: 3 ' ' ,6' 1 -dihydroxy-Spiro( [4* ,5 1 :6,7] triazoloisob 10 
enzofuran-l(3H) ,9' ' - [9H]xanthen] -3-one) 
C20.H11N3O5, F.W. 373.318, 
m.p. 300t:W±, 
MS (EI) (m/z) M + 373 

1 H-NMR (300MHz, Acetone- de) 6 6.54 (dd, 2H. J = 8. 
6, 2.4); 6.67 (d, 2H.J = 8.6); 6.79 (d. 2H, J = 2. 
4); 8.00 (d, 1H, J - 8.0); 8.24 (d, 1H, J =8.0); 
9.00 (s, 2H) 

ffi^C&fi Ex. 494 nm - Em. 521 nm 
[0 0 4 5] 3,4- v?^ P o ^/U^Uir^r V V ]) T/— )V 20 
(DAF-4T: 3* ' ,6" -dihydroxy-2' ' ,7' ' -dichloro-Spiro 

[[4* ,5' :4,5]triazoloisobenzofuran-l(3H) ,9* '-[9H]xa 

nthen] -3-one) 

CaoHsCiaNsOs , F.W. 442.202, 

m.p. 300t:W± t 

MS (EI) (m/z) M + 441 

1 H-NMR (300MHz, Acetone-de) 6 6.97 (s, 2H) ; 7.00 
(s, 2H); 7.31 (d, 1H, J= 9.0); 8.46 (d, 1H, J = 9. 
0); 9.70 (s. 2H) 

ffi^&g Ex. 505 nm - Em. 530 nm 30 
[0 0 4 6] i t 5-i?9**7A'*l<*'Oh9T*/— 
(DAF-5T: 3' ' ,6' ' -di hydroxy- 2' ' ,7' ' -dichloro-Spiro 

[{4' ,5' :5.6] triazoloisobenzofuran-l(3H) ,9' '-[9H]xa 

nthen] -3-one) 

C20H9CI2N3O5, F.W. 442.202. 

m.p. 300 £ CW±, 

MS (EI) (m/z) M - 441 

1 H-NMR (300MHz, Acetone-de) 6 6.86 (s, 2H) ; 6.93 
(s, 2H); 7.8 (br, 1H);8.6 (br. 1H) ; 9.62 (s. 2H) 
H^C&S Ex. 503 nm - Em. 523 nm 40 
[0 0 4 7] 5,6-^^ p n 7;^Ut^ y b y 7/-/> 
(DAF-6T: 3* ' ,6' ' -di hydroxy- 2' ' ,7' '-dichloro-Spiro 
[[4* ,5' :6,7]triazoloisobenzofuran-l(3H) ,9"-[9H]xa 
nthen] -3-one) 

C20H9CI2N3O5, F.W. 442.202, 

m.p. 300 e CW±, 

MS (EI) (m/z) M + 441 

1 H-NMR (300MHz. Acetone-de) 6 6.88 (s, 2H) ; 7.00 
(s, 2H); 8.04 (d, 1H, J= 8.0); 8.23 (d, 1H, J = 8. 
0); 9.68 (s, 2H) so 
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fe^ifcB: Ex. 506 nm - Em. 529 nm 

[0 0 4 8] 099 :-IMba*«aintJ:5a;(i) <o\t^ 

0.1 M y ^llflWfffi (pH 7.4) Id UM <D DAF-2S:8# 

<<# b/wmtZmfeLtzo »**:BI1K:*1-. H«f, 
(a) litf****©***'** h/Ufc^U (b) tt*f* 

xmAffiRltmA&X-ZtlZtl 12.24 (Ex. 495 nn~E 
ra. 505 nm) RH 232.9 (Ex. 495 nn-Em. 515 nm) X 

%m (DAF-2T) ^J:Dffi*«3tftfi(03ftff3iSftl9ffiFtia 

[0 0 4 9] #Jl0 : -IMkSai^cittfefiF Lfc^(I) 

-IMk**0«IS«i: LTSBW N0 J8^JT*fe5N0C 
M (Hrabie, J. A., J. Org. Chem. , 58, pp. 1472-1476, 
1993)^5%N0C-12 (22X:, pH 7.4, OAUV >JS^St9SWl 
*V<D¥im 327#) atfflOC-13 (IS! 13.7 
V\ Krti«*t4«1-4-«fl:*#«rDAF-2 tRJES* 
fco UT0.1 M y ^BfHBHVfK (pH 7.4) 

V\ (5 At M, 50 /xM. 100/iM. 500/x M)<£>N0C 

mo^ftTTMO/xM <0 DAF-2^37 < CT5lS$^T, 
iftS^aWkSrfflJtLfc (fiilS^ft : Ex. 495 nn-Em. 51 
5 nm) o &%&m 2\C7jk-t 0 0*. (a) RU(b) tt-ttt 
«mi0C12 &I5N0C13 «rffl^fc#£<Oj£Sfc*LT*5 

0* i, 11, in xviv, stwcr, n\ nr xtn 

V I2> Zti^ti 500mM, 100/iM, 50 jiM St/ 5/xM 
(DNOC SS:ffaE**fc»&oe*S:*UTV^5. rttfe 
DAF-2 A^-Kft2*^l*K:tfefiFLTh 

Rift Lfc**aMC»IS3WMB"C# 5 r t tfWbfrXh 

So 

[0 0 5 0] Mil: St(I) <Oft^*<0-»fk«*jKIS« 

ft 

(I) ^t^iLTDAF-2 SrfflV\ -KftS*oaiJ^ 
®SSr2 f 3-^T5y-?-7^U^ttt:«Lfc 0 37t:O0.1 
M y >il'« (pH 7.4) 10 mM<7> DAF-2 

£ 100 0M ^2.3-^T5y^7^U^S:*»L, 
***»**Jp LT-IMt«*o»**fl:l!: J: 5**0 
itioi^SiJ^Lfco -SMfc:***«tto.i M 

(pH 7.4) Sr7/u=*>-C««LfcflL -»{fc**S:!fc 
#i&A/-effo*U HRP (Kikuchi, K. et al.. Biol. 
Pharm. Bull., 19, pp. 649-651 , 1996) 5 
«)fc 0 *3fctf>iB!I£«ftH\ DAF-2 fco^Ttt Ex. 495 n 
ra.Em. 515 nm; 2,3- i?T 5. S 1~7 ? U^dO^Tfl E 
x. 375 nm, Em. 425 nm ir Lfc, teftRfclJ: 5Jg£tfc|fc 
$r^Tofc^m4r(H3 (a) ^i~ 0 (2*. □« DAF-2, O 

<b. DAF-2 f42 1 3-^T5y^7*uy^Jt'<Tfi5ffiF© 
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[0 0 5 1] Sfc, DAF-2 St;2,3-^75/t7^l/y 

fcvsim&zo.i m yymmmm ( p h 7.4) 

<0»£«fttt\ DAF-2 h y tV-A"* (DAF-2T) 

UloVXtt Ex. 495 nm, Em. 515 tun; 2.3- i?T 5 J i~ 

7 9 U^to%<r> h fry r r- 

IdoVTfl Ex. 375 nm. Em. 425 nm t Lit, ^£0 

3(b) Id^i". 0*. DAF-2T , h M;T 10 

*y-/W©»*Sr*-t-. DAF-2 fc*3tEl"3 
r y 7:/-/Wfr&ttf±-f-7 h b y T /-yUCit^TlSM 

[0 0 5 2] 0tJl2 : pW&W)lZ 
5t(I) n^Catfoh. LTDAF-2 DAF-5Srffll\ 0.1 M 
y ytittffi ffi' (pH 7 . 4) 'fc-tJuW iOO/x M rojg«T-j§ 

io^T^ata^oaissrtTofc. «^<oate&ft»±, da 

F-2 (CO^Tf4 Ex. 495 nm. Em. 515 nm; DAF-5lCoV^ 20 
TI4 Ex. 505 nm. Em. 520 nm t Lfc„ jjg*SrEl4^ 
-To 0<r\ Dti DAF-2£>Ji£*&^U Oli DAF-5»^* 
£^1% Ciro^m^ib, DAF-2 tt?ttd>fc93tt£ttfl(tt 
(C*5V^Ti^V^^Sr^LTV^r ir, Rtf, DAF-5 ft 

[0053] 0*13 : inw^mmmmm±-t z-mtm 

ttfclSfcJfFfcU LPS(12.5/ig/ml), INF- y (150 U/m 30 
1), IL-1/3 (25U/ml). TNF- o (30 ng/ml) "CW* UT— » 

fc^s *gtt£rDAF-2 DA (M 7 , 10m M) &i&fl?Lfc Krebs 
-Ringer- y^BfeBWHK (KRP) 9 #x, ttl&rtfc DAF 
-2 DA Sr» 0 ii**fc 0 37^CT* 1 B#fB]Jg2i Lfc&, SNUBS 
£2fc#U igife£L-Arg Xtt L-NMMA Sr&ftPLfc. Krebs 
-Ringer- y KXJfcLfc. HBliai*l©&ftl;(DS 

iSgflsSrSftSfiMIT (Ex. 490, Em. 515 nm U±, ffiF 
*X20) (-^Lfc 0 

[0 0 5 4] »*Sr0 5fc*f. El*, (a) lilJlftO -to 
M&Wtg«j£l mM L-ArgSr^tf«ifi-caiftLfc«oa?{k 
; (b) ttlS(a) mM NMMA £^tfigi& 

-C«*Lfc8©SEfl:«:S*L ; (c) (4Xg(b) rot§i&£lO 

mM L-Arg &£tr#«T**Lfcfft©aEfl:fcS*f. * 
fc, (d) f4jflM<Dffl&Wig«!i£l mM NMMA Sr^tflgffi 
■C«ftLfc«©*fl:Sr*U ; (e) f4&$JS!(rofflSroigifc 
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Sri mM L-Arg££tfJ&ifcTg&L;fc&©^t:£*1\ M 
^•f. rro^^t), DAF-2 DA#M2rtlcSl 5 

[0 0 5 5] 

[»38©»*] *«W«)ik^*tt-iMfc:a*»lSffl(0«; 
Hi: LT^rfflTfcS. *fPJ3ro3£(i)co{b-a-tifi, 
fcgSf t ®m X < KfS L T£3fett<D5£ (II) 
x.3tt«£*rUT^5 0 5£(ll)©fl;£4&tt. £fMaWK» 

[0i] -iWka**JPi-J;5a;(i) ©<b&ttro*3fe 
^^■•■b/HEftfc3*Ufc'BI J e*>5. (a) li^^iAi© 
SCO) ©{t-a-^ro*^^^^ b/u&^U (b) 

[02] HM:»*£rt*fcft#Lfc*(i) ©fc-S-^ 
©*3tMUS«<kSr*UfcH-e*)a. 0*. (a) RUt(b) 
f±*ft€*tN0C12 &I/N0C13 SrlV^f^OgftS:* 

i, 11. in s.t^iv, ttfcr, ir. nr at/i 

V 14, ZtlZ'ft 500</M. lOOitM. 50 fiM RXf 5yM 
ONOC «Sr#4S«fc»&ott*Sr*1-. 
[13] 5t(i) (Dit^tz,2-"yT^/-ry^u^t 
«)ft5«SrJt«Ufc*lf«S:*i-HT«>5. 0*, (a) »4gl 
lalllKiSJBSifcftSrffofclSjRSr^L, □« DAF-2, 

0(42,3-^7 5: / -fy* uy(o^^m-r 0 (b) 

^L, □« DAF-2T , h h y 7 '/-AOlMttr 

[04] *(i) <D<t&®<D V mmz£z&mmt<Dm 

*^Ttfc@T-fc5 0 0*, □« DAF-2<O^^L, 
Of* DAF-5£»i£3i:£^1\ 
[0 5] fi*-©WJStfiFaEi-5-ie{kS*S:iW^bfc 

*t*sr*ufcpa-c*>5. 0+, (a) temm&nmifonm 

«SSrl mM L-Arg*£tri&«-C«fcLfc&©«fl:«:^L ; 
(b) ttXg(a) O^ife^rl mM NMMA ^r^tfl§JfeT*a^L 
fctO»!rmL ; (c) HlS(b) Wl#Jfe^lO mM L-Ar 
g £^tfigifc-t'S&Lfc$ro£{k£^L ; (d) tt«« 
0^fflia(D^«6S:l mM NMMA 5r^tflg*T-liRLfc^<D^ 
fl:S:*U;Xt5. (e) ftmmWL<0»l&<0^i:i mM L-A 
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